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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide with a simple configuration an actuator 
capable of sure demonstrating ability as an actuator, even at expansion. 
SOLUTION: An actuator consists of an expansion/contraction element 1 that is made of 
a π-conjugated macromolecular material such as polyaniline and polypyrrole, a 
power supply part 2 and a voltage application part 3 for applying a voltage to the 
expansion/contraction element 1, and an electrolyte 4 for conducting electricity from the 
expansion/contraction element 1 to the outside, and then is provided with a mechanism 
for causing the expansion/ contraction element 1 to expand and contract, when positive 
potential and negative potential are applied to the voltage application part 3, 
respectively. The expansion/contraction element 1 is provided with a bias mechanism 5 
such as a spring for generating force in the expanding direction on expansion. The power 
supply part 2 for supplying potential to the voltage application part 3 can vary switching 
between positive potential and negative potential and controls the amount of 
expansion/contraction of the expansion/contraction element 1 by switching the absolute 
value and the polarity of a voltage value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flexible component which consists of pi conjugation mold polymeric materials, such as the poly aniline and 
polypyrrole, It consists of the power supply section for impressing an electrical potential difference to this flexible component 
and the electrical-potential-difference impression section, and the electrolyte for making it flow through a current outside from a 
flexible component. In the device which a flexible component will elongate if electropositive potential is impressed to the 
electrical-potential-difference impression section, and a flexible component will contract if electronegative potential is impressed 
to the electrical-potehtial-difference impression section The power supply section which establishes bias devices, such as a 
spring which generates the force, in the elongation direction, and supplies potential to the electrical-potential-difference 
impression section at the time of elongation of a flexible component is an actuator which the change of forward potential and 
negative potential is adjustable, and is characterized by controlling the amoimt of telescopic motion of a flexible component by 
the absolute value of an electrical-potential-difference value, and polar change. 

[Claim 2] The actuator according to claim 1 characterized by enclosing an electrolyte with the space which installs the 
counterelectrode section in the electrical-potential-difference impression section, a flexible component, and its near, forms the 
covering sections, such as silicon, in the outermost periphery, and is formed between the counterelectrode section and a flexible 
component, and growing into it. 

[Claim 3] The actuator according to claim 1 or 2 characterized by coming to install the counterelectrode section in the perimeter 
of a flexible component. 

[Claim 4] The actuator according to claim 1 to 3 which installs the counterelectrode section in the electrical-potential-difference 
impression section, a flexible component, and its near, and is characterized by the counterelectrode section being the network 
structure. 

[Claim 5] The actuator according to claim 1 characterized by installing the electrical-potential-difference impression section in 
the both ends of a flexible component, and performing electrical-potential-difference impression from a power supply section 
from the both ends of a flexible component. 

[Claim 6] The actuator according to claim 1 characterized by the contact of the electrical-potential-difference impression section 
and a flexible component being larger than the electrical conductivity of a flexible component. 
[Claim 7] The actuator according to claim 1 to 3 characterized by installing the counterelectrode section in the 
electrical-potential-difference impression section, a flexible conponent, and its near, for the bias device carrying out the shape of 
coiledspring, and' this "bias device serving as the coimterelectrode section. . ... . ^ .............. 

[Claim 8] The actuator according to claim 1 characterized by for the covering section which covers the outermost periphery 
having consisted of elastic bodies, and serving as a bias device. 

[Claim 9] The actuator according to claim 1 which installs the counterelectrode section in a core, makes the thin-film-ized 
flexible component the shape of a roll, and is characterized by arranging and growing into the perimeter of the counterelectrode 
section. 

[Claim 10] The actuator according to claim 9 characterized by the thing of the flexible component which carried out the shape of 
a roll for which the counterelectrode section is arranged so that a periphery may be surrounded fiirther. 

[Claim 1 1] The actuator according to claim 10 characterized by arranging the flexible component which carried out the shape of 
a roll, and the two or more layers counterelectrode section. 

[Claim 12] The actuator according to claim 1 or 4 characterized by the actuator which arranged the flexible component which 
carried out the shape of a roll, and the counterelectrode section in the direction of a path carrying out the shape of a tube. 
[Claim 13] The actuator according to claim I characterized by impressing a negative electrical potential difference to the flexible 
component of another side when a forward electrical potential difference is impressed to a flexible component so that one side 
may contract in while, in case one pair of flexible component is prepared and one side develops for the flexible con^)onent of 
this pair. 

[Claim 14] The actuator according to claim 1 or 13 characterized by installing a flexible con^)onent in the both sides of the 
elastic core material from which the natural condition became a curve configuration. 

[Claim 1 5] The actuator according to claim 1 or 1 3 characterized by installing a flexible component in both the outsides of the 
elastic core material of the shape of direct [ of a center section ]. 

[Claim 16] The actuator according to claim 15 characterized by preparing at least two or more electrical-potential-difference 
impression sections along the flexible direction of a flexible component, and changing as a change of an 
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electrical-potential-difference impression location being free; 

[Claim 17] The actuator according to claim 1 or 13 carried out [ installing a flexible component through the insulating movement 
transfer section, preparing the electrical-potential-difference impression section in the insulating movement transfer section of 
each flexible component, and the edge of the opposite side, impressing reverse potential to the electrical-potential-difference 
impression section of each flexible component, and making the insulating movement transfer section go up and down and 1 as 
the description. or , j 

[Claim 18] The actuator according to claim 1 or 13 characterized by arranging a flexible component in the both sides of the rigid 
core material with which it was combined with by the link section and the rigid core material was combined by this link section 
and growing into them. . / . 

[Claim 19] The actuator according to claim I characterized by preparing two or more flexible components, preparing the change 
section which switches impression of the electrical potential difference to these two or more flexible components, and generating 
the pattern of a flexible component of operation by voltage switching. 

[Claim 20] The actuator according to claim 1 characterized by preparing the counterelectrode section in a core, installing at least 
three or more flexible components in the periphery section of the counterelectrode section, and switching impression of the 
electrical potential difference to three or more flexible components. 

[Claim 2 1] The actuator according to claim 1 characterized by preparing the counterelectrode section which served as the 
flexible component to one side of a rigid core material where it was combined by the link section and the rigid core material was 
combmed by this link section, and served as bias devices, such as a spring, to the side of another side, and changing 
[Claim 22] The actuator according to claim 2 1 characterized by preparing the tension guide for guiding the abbreviation center 
section ot the flexible component in the link section, and growing into it. 

[Claim 23] The actuator according to claim 1 which inserts two or more flexible components which have the 
electncal-potential-difference impression section in the counterelectrode section which carried out tubed, and is characterized by 
between the inner circumference of the counterelectrode section and the external surface of two or more flexible components ' 
which have the electncal-potential-difference impression section being an electrolyte in the interior of the tubed counterelectrode 

section. 

[Claim 24] The actuator according to claim 1 which arranges the counterelectrode section in a core and is characterized by 
bending the thin-film-ized flexible component in the shape of a rib, and arranging and growing into the periphery section of the 
counterelectrode section. r r j 

[Claim 25] The actuator according to claim 24 characterized by being crooked in the shape of a rib and changing the 
counterelectrode section arranged to the core. 

[Claim 26] .The actuator according to claim 1 which arranges the counterelectrode section in a core, makes it spiral and is 
characterized by the thing which centered the thin-film-ized flexible component on the counterelectrode section and which is 
arranged and grown into die perimeter of the counterelectrode section. 

[Claim, 27IThe actuator according to claim 1 which makes spiral the flexible component and the counterelectrode section which 
'^T.u ; ?■ r ' ""f P^^tf ^ly- ^"'l characterized by arranging and changing so that the core of both whoris may be common 
and the whorl ot another side may meet the periphery of one, whorl. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuator which consisted of flexible components expanded and contracted if 

an electrical potential difference is impressed within an electrolytic environment 

[0002] 

[Description of the Prior Art] Consist of the power supply section for impressing an electrical potential difference to the flexible 
component which consists of pi conjugation mold polymeric materials, such as the poly aniline and polypyrrole, and this flexible 
component from the former and the electrical-potential-difference impression section, and the electrolyte for making it flow 
through a current outside from the flexible component section, the amount of ion doping of a flexible component is made to 
fluctuate by the oxidation reduction reaction by impressing forward or electronegative potential to the 

electrical-potential-difference impression section, and making a flexible component expand and contract is known. That is, if a 
flexible component will develop because the amount of ion doping of a flexible component increases if electropositive potential 
is impressed to the electrical-potential-difference impression section, and electronegative potential is impressed to the 
electrical-potential-difference impression section on the other hand, it will contract because the amount of ion doping of a 
flexible component decreases. 

[0003] Although the force as an actuator could be discovered when it was going to use telescopic motion of the above flexible 
components as an actuator, and a flexible component contracted, when a flexible component was prolonged, the force as an 
actuator could not be discovered enough, but there was a problem that it could not use as an actuator which discovers the force to 
both telescopic motion. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned point, and let it be a technical 
problem to offer the actuator which can discover the force as an actuator certainly with an easy configuration also at the time of 
elongation. 
[0005] 

[Means for Solving the Problem] The actuator applied to this invention in order to solve the above-mentioned technical problem 
The flexible component 1 which consists of pi conjugation mold po ljone ric materials, such a s the joly aniline an d polypyrrole, 
The power supply section 2 and the electrical-potential-differenceln^ section 3 tor impressing an electricaTpotential 
difference to this flexible component 1,- In-the device- which consists of the electrolyte 4 for ma^^ through a cuifent 

outside from the flexible component 1, the flexible component 1 will elongate if electropositive potential is impressed to the 
electrical-potential-difference impression section 3, and the flexible component 1 will contract if electronegative potential is 
impressed to the electrical-potential-difference impression section 3 The change of forward potential and negative potential is 
adjustable, and the power supply section 2 which establishes the bias devices 5, such as a spring which generates the force, and 
supplies potential in the elongation direction to the flexible component 1 to the electrical-potential-difference impression section 
3 at the time of elongation is characterized by controlling the amount of telescopic motion of the flexible component 1 by the 
absolute value of an electrical-potential-difference value, and polar change. Although the amount of ion doping of the flexible 
component 1 increases and the flexible component 1 tends to develop by considering as such a configuration if forward potential 
is impressed to the electrical-potential-difference impression section 3, the force of the direction which elongates the flexible 
component 1 according to the bias devices 5, such as a spring, at this time occurs, and the actuator force of the elongation 
direction in case this uses as an actuator can be discovered. Moreover, in case negative potential is impressed to the 
electrical-potential-difference impression section 3 and the flexible component 1 contracts, the amount of ion doping of the 
flexible component 1 decreases, the force of the bias device 5 is resisted, the flexible component 1 contracts, and the actuator 
force of the contraction direction can be discovered. 

[0006] Moreover, it is desirable to enclose an electrolyte 4 with the space which installs the counterelectrode section 7 in the 
electrical-potential-difference impression section 3, the flexible component 1, and its near, forms the covering sections 6, such as 
silicon, in the outermost periphery, and is formed between the counterelectrode section 7 and the flexible component 1. External 
leakage of an electrolyte 4 can be prevented and the actuator of a package mold can consist of considering as such a 
configuration. 

[0007] Moreover, it is desirable to install the counterelectrode section 7 in the perimeter of the flexible conqjonent 1. Telescopic 
motion of the flexible component 1 will also be promoted by the electric field to the flexible component 1 becoming 
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homogeneity, an oxidation reduction reaction being promoted, and an oxidation reduction reaction being promoted in tiiis way 
by considering as such a configuration. 

[0008] Moreover, the counterelectrode section 7 is installed in the electrical-potential-difference impression section 3, the 
flexible component 1 , and its near, and it is desirable that the counterelectrode section 7 is the network structure. By considering 
as such a configuration, the counterelectrode section 7 can follow in footsteps and carry out a form status change form to 
telescopic motion of the flexible component 1 with an easy configuration. 

[0009] Moreover, it is desirable that the electrical-potential-difference impression section 3 is installed in the both ends of the 
flexible component 1 , and performs electrical-potential-difference impression from a power supply section 2 from the both ends 
of the flexible component 1 . By considering as such a configuration, charge grouting velocity becomes quick and the oxidation 
reduction reaction of the flexible component 1 will also be promoted. 

[00 1 0] Moreover, it is desirable that the contact of the electrical-potential-difference impression section 3 and the flexible 
component 1 is larger than the electrical conductivity of the flexible component 1 . By considering as such a configuration 
charge grouting velocity becomes quick and the oxidation reduction reaction of the flexible component 1 will also be promoted 
[001 1] Moreover, it is desirable that install the counterelectrode section 7 in the electrical-potential-difference impression section 
3, the flexible component 1, and its near, the bias device 5 is carrying out the shape of coiled spring, and this bias device 5 serves 
as the counterelectrode section 7. By considering as such a configuration, the .bias device 5 and the counterelectrode section 7 
can be made to serve a double purpose, and reduction of components mark can be performed. 

[0012] Moreover, it is desirable that the covering section 6 which covers the outermost periphery consisted of elastic bodies and 
serves as the bias device 5. By considering as such a configuration, the bias device 5 can be made to use also [ object 161 
covering ], and reduction of components mark is made to it. 

[00 1 3] Moreover, it is desirable to install the counterelectrode section 7 in a core, to make the thin-film-ized flexible component 
1 into the shape of a roll, and to arrange around the counterelectrode section 7. Thus, the surface area of the elongation 
component 1 can be made to be able to raise by making the elongation component 1 into the shape of a roll, a degree of 
shrinkage can be raised, and electric field can be impressed to homogeneity by installing the counterelectrode section 7 in a core 
at the counterelectrode section 7 of the shape of a surrounding roll. 

[0014] Moreover, the thing of the flexible component 1 which carried out the shape of a roll for which the counterelectrode 
section 7 is arranged so that a periphery may be surrounded further is desirable. By considering as such a configuration 
electric-field addition will be made in homogeneity to inside-and-outside both sides of the flexible component 1 which carried 
out the shape of a roll. 

[0015] Moreover, it is desirable to arrange the flexible component 1 which carried out the shape of a roll, and the two or more 
layers counterelectrode section 7. By considering as such a configuration, the tensile strength at the time of contraction can 
improve. 

[0016] Moreover, it is desirable that the actuator which arranged the flexible component 1 which carried out the shape of a roll' 
and the counterelectrode section 7 in the direction of a path is carrying out the shape of a tube. By considering as sucK a 
configuration, the tube which equipped radial with the fimction expanded and contracted can be offered 
[0017] Moreover, when a forward electrical potential difference is impressed to the flexible component 1 so that one side may 
contract m while, in case one pair of flexible component 1 is formed and one side develops for the flexible component 1 of this 
pair. It is desirable to impress a negative electrical potential difference to the flexible component 1 of another side By 
considering as such a configuration, one actuator can realize a motion which is called elongation and contraction and which is 
different from each other to coincidence. . - ^ . . - . _ 

[0018] Moreover, it is desirable to install the flexible component 1 in the both sides of the elastic core material 8 of the 
configuration where the natural condition curved. By considering as such a configuration, the actuator which carries out curve 
movement which spreads in radial or narrows can be offered. Moreover, although negative potential will be impressed to the 
flexible component 1 of another side, it will contract and an actuator carries out curve actuation by this when forward potential is 
impressed to one flexible component I and it elongates by impressing an electrical potential difference between two flexible 
components 1 In this case, the bias device 5 for while to develop and for the flexible component 1 which another side contracts 
prompte the crookedness elongation at the time of carrying out crookedness elongation of the flexible component 1 will be 
constituted. Therefore, the crookedness elongation force as an actuator can be discovered, without needing the special bias 
device 5 of another components. 

[0019] Moreover, it is desirable to install the flexible component 1 in both the outsides of the elastic core material 8 of the shape 
of direct [ of a center section ]. When forward potential is impressed to one flexible component 1 and it elongates by inmressing 
an electrical potential difference between two flexible components 1 by considering as such a configuration, negative potential 
will be impressed to the flexible component 1 of another side, it will contract, and, thereby, an actuator is crooked. In this case 
the crookedness elongation force as an actuator can be discovered, without the flexible component 1 which another side contracts 
constitutmg the bias device 5 for while developing and promoting the crookedness elongation at the time of carrying out 
crookedness elongation of the flexible component 1 , therefore needing the bias device 5 of another con^onents. 
[0020] Moreover, it is desirable to form at least two or more electrical-potential-difference impression sections 3 along the 
flexible direction of the flexible component 1, and to enable the change of an electrical-potential-difference impression location 
The curvature at the time of crookedness is easily controllable by switching an electrical-potential-diflference impression location 
considering as such a configuration. 

[0021] Moreover, it is desirable to install the flexible component 1 through the insulating movement transfer section 9, to form 
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the electncal-potential-difference ittipression section 3 in the insulating movement transfer section 9 of each flexible component 

I and the edge of the opposite side, to impress reverse potential to the electrical-potential-diflference impression section 3 of each 
flexible component 1, and to make the insulating movement transfer section 9 go up and down. By impressing electropositive 
potential to one flexible component 1, and impressing electronegative potential to the flexible component 1 of another side by 
considering as such a configuration, one flexible component 1 develops, the flexible component 1 of another side contracts and 
thereby, the insulating movement transfer section 9 moves up and down. In this case, the straight-line elongation force as an ' 
actuator can be discovered, without the flexible component 1 which another side contracts constituting the bias device 5 for 
while developing and promoting the elongation at the time of the flexible component 1 developing, therefore needing the bias 
device 5 of another components. 

[0022] Moreover, it is desirable to arrange the flexible component 1 in the both sides of the rigid core material 10 with which it 
was combined wifli by the link section 1 1 and the rigid core material 10 was combined by this link section 1 1 When forward 
potential is impressed to one flexible component 1 and it elongates by considering as such a configuration, negative potential will 
be mipressed to the flexible component 1 of another side, and it will contract, and thereby, an actuator is crooked in link section 

I I part, and joint-crookedness is performed. In this case, the crookedness elongation force as an actuator can be discovered 
without the flexib e component 1 which another side contracts constituting the bias device 5 for while developing and promoting 
the crookedness elongation at the time of carrying out crookedness elongation of the flexible component 1, therefore needing the 
bias device 5 of another components. . ' 

[0023] Moreover, it is desirable to form two or more flexible components 1, to form the change section 12 which switches 
impression of the electrical potential diflerence to these two ormore flexible components 1, and to generate the partem of the 
flexible component 1 of operation by voltage switching. By considering as such a configuration, by changing various 
e ectrical-potential-diflference impression change patterns to two or more flexible components 1, will make coincidence elongate 
all the flexible components 1, it will be made to contract, or combination of elongation and contraction will be changed and an 
actuator with a high degree offreedom can be offered. 5 ,<uiuaii 

[0024] Moreover, it is desirable to form the counterelectrode section 7 in a core, to install at least three or more flexible 
components 1 m the periphery section of the counterelectrode section 7, and to switch impression of the electrical potential 
difference to three or more flexible components 1 . By considering as such a configuration, the actuator which can perform 
toee-dimension crookedness achiation can be offered. In tiiis case, the crookedness elongation force as an actuator can be ' 
discovered, witiiout the flexible component 1 to contract constituting the bias device 5 for promoting the crookedness elongation 
at the tune of carrying out crookedness elongation of the flexible component 1 to elongate, therefore needing the bias device 5 of 
another components. & w ^ v^i 

[0025] Moreover, it is desirable to form the counterelectrode section 7 which served as the flexible component 1 to one side of 
the rigid core material 10 where it was combined by the link section 1 1 and the rigid core material 10 was combined by this link 
section 11, and served as the bias devices 5, such as a spring, to the side of another side. By considering as such a configuration 
an actuator IS crooked m link section 1 1 part, and joint-crookedness is performed. Moreover, components mark are reducible b^ 
m^i*^! '^^"''^^ ^ ^"'^ *® counterelectrode section 7 as which it served serve a double purpose 

[0026] Moreover it is desirable to form the tension guide 13 for guiding the abbreviation center section of the flexible 
''TT?^ ^° the link section 1 1. Larger crookedness can be performed in the small amount of contraction by being guided 
Zo-^Vlf considering as such a configuration, in case the flexible component 1 contracts 
[0027] Moreover, two or more flexible components 1 which have the electrical-potential-difference impression section 3 are 
inserted in the counterelectrode section 7 which carried out tubed,- and *♦ between [ whose ] the inner circumference of the 
counterelectrode section 7 and the external surface of two or more flexible components 1 which have the 
electncal-potential-difference impression section 3 is an electrolyte 4 is desirable in the interior of the tubed counterelectrode 
section 7 By considering as such a configuration, each flexible component 1 can perform flexible achiation, and can consider as 
the actuator of large du-ect-actmg of the generating force as a whole. 

[0028] Moreover, the counterelectrode section 7 is arranged in a core and it is desirable to bend the thin-fihn-ized flexible 
component 1 m the shape of a rib, and to arrange in the periphery section of the counterelectrode section 7. By considering as 
such a configuration also with the actuator of the same size, surface area of the flexible component 1 can be enlarged and the 
generating force at the tune of telescopic motion can be enlarged. Moreover, electric field can be added to the surrounding 
tlexible component 1 by installing the counterelectrode section 7 in a core at homogeneity 

[0029] Moreover, it is desirable diat the counterelectrode section 7 arranged to the core is crooked in the shape of a rib The 
oxidation reduction reaction of a polymer is promoted by being able to enlarge surface area of the flexible component 1 also with 
the actuator of die same size, and being able to enlarge the generating force at the time of telescopic motion, and bending the 
counterelectrode section 7 m the shape of a rib by considering as such a configuration, and die flexible rate at the time of 
telescopic motion becomes quick. 

[0030] Moreover the counterelectrode section 7 is arranged in a core and the thing which centered die thin-fihn-ized flexible 
component 1 on the counterelectrode secrion 7 and which it is made spiral and arranged around a counterelectrode is desirable 
By considering as such a configuration, also widi the actuator of die same size, surface area of die flexible component 1 can be 
enlarged and the generating force at die time of telescopic motion can be enlarged. 

[003 1] Moreover, die flexible component 1 and die counterelectrode section 7 which were tiiin-fihn-ized are made spiral 
respectively and die core of bodi whorls is common, and it is desirable to arrange so diat die whorl of anoflier side may meet flie 
periphery of one whorl. By considering as such a configuration, surface area of die flexible component 1 can be enlarged also 
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with the actuator of the same size, the generating force at the time of telescopic motion can be enlarged, and the core of both 
whorls is common, and the oxidation reduction reaction of a polymer is promoted by arranging so that the whorl of another side 
may meet the periphery of one whorl, and the flexible rate at the time of telescopic motion becomes quick 
[0032] ^ 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt shown in an accompanying 
drawing. 

[0033] The principle Fig. of the actuator of this invention is shown in drawing 1 . The actuator of this invention establishes and 
constitutes the bias devices 5, such as a spring which generates the force, in the elongation direction at the time of the flexible 
component 1 which consisted of pi conjugation mold polymeric materials, such as the poly aniline and polypyrrole, the power 
supply section 2 for impressing an electrical potential difference to this flexible conponent 1 and the 
electrical-potential-difference impression section 3, the electrolyte 4 for making it flow through a current outside from the 
flexible component 1, and elongation of the flexible component 1. Here, H2S04 which produces what has a certain amount of 
as an electrolyte 4 used for this invention ] molecular weight as an anion, for example, S042-, Na2S04, HCl which produces 
C1-, HPF6, HBF4 which produce F-, etc. can be used. 

[0034] And if the amount of ion doping of a flexible component will increase by the oxidation reduction reaction, the flexible 
component 1 will develop, if the electrical potential difference of electropositive potential is impressed to the 
electrical-potential-difference impression section 3, and the electrical potential difference of electronegative potential is 
conversely impressed to die electrical-potential-difference impression section 3, the amount of ion doping of a flexible 
component will decrease, and the flexible component 1 will contract. 

[0035] A deer is carried out, the force of the elongation direction will act according to the bias devices 5, such as a spring, and 
the actuator of this invention can discover the actuator force at the time of elongation, in case the electrical potential difference 
of electropositive potential is impressed to the electrical-potential-difference impression section 3 and the flexible conponent 1 
develops like drawing 1 (b), since the bias devices 5, such as a spring which generates the force in the elongation direction at the 
time of elongation of the flexible component 1, have been estabhshed. Here, when the bias device 5 is a spring as an operation 
gestalt, the force in which a spring tends to return to natural length at the time of elongation of the flexible component 1 occurs in 
the elongation direction. On the other hand, like drawing 1 (c)„ in case the electrical potential difference of electronegative 
potential is impressed to the electrical-potential-difference inpression section 3 and the flexible component 1 contracts the- 
flexible component 1 contracts by the pull strength which resists the force of the elongation direction by the bias devices 5, such 
as a spring, and the actuator force at the time of contraction is discovered. 

[0036] The symbol description of a bias device is shown in drawing 2 . Namely, drawing 2 (a) shows the unloaded condition 
which is not impressing the electrical potential difference to the electrical-potential-difference impression section 3, and the bias 
devices 5, such as a spring, are acting the force in the direction which expands the flexible component 1 . The condition that 
drawing 2 (b) impressed the electrical potential difference of electropositive potential to the electrical-potential-difference 
impression section 3, and the flexible component 1 developed is shown, and the bias devices 5, such as a spring, are acting the 
force m the direction which expands the flexible component 1. The condition that drawing 2 (c) impressed the electrical potential 
difference of electronegative potential to the electrical-potential-difference impression section 3, and the flexible conponent 1 
contracted was shown, the bias devices 5, such as a spring, were resisted, and die flexible component 1 has discovered pull 
strength in the contraction direction. While the force to the elongation direction of the bias device 5 is added at the time of 
elongation of the flexible component 1 and discovering the actuator force in the elongation direction by this, pull strength is 

- discovered at the time of contraction, and the -time of elongation and contraction can discover die actuator force, ' ' " 

[0037] Drawing 3 (a) can change the absolute value of the amount of telescopic motion with the absolute value of the electrical 
potential difference impressed to the flexible component 1 so that clearly [ it may be the graph which shows the relation between 
an electrical potential difference and the amount of telescopic motion and ] from diis graph. Moreover, drawing 3 (b) is an 
explanatory view for explaining reversal of the flexible direction by the polarity. The change of elongation and contraction is ' 
what IS realized by changing the polarity of the electrical potential difference impressed to the flexible component 1 The flexible 
component 1 develops by impressing the electrical potential difference of electropositive potential to the 
electrical-potendal-difference impression section,3, the flexible component 1 contracts by impressing the electrical potential 
difference of electronegative potential to the electrical-potential-difference impression section 3, and the actuator which can 
perform control of elongation and contraction in easy control of changing the polarity of an electrical potential difference can be 
offered. 

[0038] One operation gestalt of the actuator of this invendon is shown in drawing 4 . The flexible component 1 which formed the 
electrical-potential-difference impression section 3 in the end secdon is arranged in die tubed covering section 6 formed with the 
silicon which has deformans. Blockade vertical opening of die tubed covering section 6 by the lock out section 15, and die spring 
which constitutes the bias device 5 in which the force is given is further arranged in die direction which die outside of die 
flexible component 1 is made to elongate at die time of elongation of die flexible conponent 1. Moreover, die counterelectrode 
section 7 is arranged up and down over die inside of die covering section 6, and the electrolyte 4 is enclosed witii die space (diat 
IS, inside of die covering section 2) formed between die counterelectrode section 7 and die flexible component 1. And die 
electrical-potential-difference impression section 3 and die counterelectrode section 7 are connected to die power supply section 

[0039] If a deer is carried out, the electrical potential difference of forward potential is in^ressed to die 
electrical-potential-difference impression section 3 and electronegative potential is impressed to die counterelectrode section 7, 
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the flexible component 1 will develop (the force of the elongation direction acts according to the bias device 5 at this time and 
the actuator force in the elongation direction is discovered). Moreover, if the electrical potential difference of negative potential 
IS impressed to the electrical-potential-difference impression section 3 and electropositive potential is impressed to the 
counterelectrode section 7, the pull strength which the flexible component 1 contracts and resists the force of the elongation 
direction by the bias device 5 will arise, and the actuator force in the contraction direction will be discovered In this operation 
gestalt, an electrolyte 4 can be prevented from revealing outside with an easy configuration, and the actuator of a package mold 
can be constituted. 

[0040] Other operation gestalten of the actuator of this invention are shown in drawing 5 . Although die fimdamental 
configuration of this operation gestalt is the same as that of the operation gestah shown in above-mentioned drawing 4 the point 
which has arranged the counterelectrode section 7 around the flexible component 1 differs from what is shown in drawing 4 
That is, in this operation gestalt, the covering section 6 which carried out tubed is carrying out the shape of a cylindrical shape 
and the counterelectrode section 7 which carried out the shape of a cylinder along with the inner skin of tiie covering section 6 
which carried put the shape of this cylindrical shape is arranged. In this operation gestalt, although explanation is omitted since 
the actuation as an actuator in this operation gestalt is the same as that of the operation gestalt shown in above-mentioned 
i:awin^ , since the counterelectrode section 7 is installed in the perimeter of the flexible component 1, it is that the electric 
field to the flexible component 1 become homogeneity, an oxidation reduction reaction is promoted, and an oxidation reduction 
reaction is promoted in this way, and telescopic motion of the flexible con^onent 1 will also be promoted 
[0041] The operation gestalt of further odiers of, the actuator of this invention is shown in drawing 6 . In this operation gestalt as 
the counterelectrode section 7 shows drawing 6 (c), it is only that the points used as the elastic network structure differ and other 
configurations have the same composition as the operation gestalt shown in drawing 4 or drawing 5 . and the explanation which 
overlaps since the same is said of the actuation as an actuator is omitted. When the actuator does not expand and contract by 
carrying out a deer and making the counterelectrode section 7 into the network structure in this operation gestah it is in the 
condition of drawing 6 (c), but when an actuator contracts, the counterelectrode section 7 of the network structure follows in 
footsteps and contracts like drawing 6 (d), and when an actuator develops, the counterelectrode section 7 of the network structure 
follows m footsteps and develops like drawing 6 (e). Thus, the counterelectrode section 7 can be installed in the 
electrical-potential-difference impression section 3, the flexible component 1, and its near, and a form status change form can be 
followed m footsteps and earned out to telescopic motion of the flexible component 1 in the counterelectrode section 7 of an 
easy configuration by the counterelectrode section 7 considering as the network structure. In addition, although drawing 6 shows 
die example to which the counterelectrode 7 of die network structure is carrying out the shape of a cylinder, the counterelectrode 
/ ot the network structure may carry out the shape of a piece. 

[0042] The operation gestalt of fiirther others of the actuator of this invention is shown in drawing 7 . In this operation gestalt 
the electrica -potential-difference impression section 3 is installed in the both ends of the flexible component 1, the description is 
o perform electrical-potential-difiference impression from a power supply section 2 from the both ends of the flexible component 
1, and since other configurations have the same composition as one of the operation gestalten shown in drawing 4 thru/or 
drawing^ , explanation of a configuration of overlapping is omitted. Moreover, die explanation which overlaps since actuation 
same as the actuation as an actuator is performed is omitted. Since a deer is carried out, the electrical-potential-difference 
impression section 3 is installed in the both ends of the flexible component 1 in diis operation gestah and 
electrical-potential-difference impression from a power supply section 2 is performed from the both ends of the flexible 
component 1, charge grouUng velocity becomes quick, the oxidation reduction reaction of die flexible component 1 is also 
promoted, and-die rate of telescopic motion of-flie flexible component I becomes quick. - " ' 

[0043] By the way, also in which operation gestalt shown in above-mentioned drawing 4 thru/or above-mentioned drawin g 7 it 
is good for metals such as large copper and silver, to constitute die contact 16 of the electrical-potential-difference impression 
section 3 and the flexible component 1 from die electrical conductivity of the flexible component 1 (refer to drawing 8 ) By 
considermg as such a configuration, charge grouting velocity becomes quick, the oxidation reduction reaction of die flexible 
component 1 is also promoted, and die rate oftelescopic motion of die flexible component 1 becomes quick. Since it is die same 
mn^^i ^ above-mentioned operation gestalt about a configuration and actuation, die overlapping explanation is omitted. 
10044] The operation gestalt of furtiier odiers of tiiis invention is shown in drawing 9 . In dus operation gestah odier 
configurations except tiie counterelectrode section 7 and die bias device 5 are the same as tiie operation gestalt shown in eitiier 
gra^^ip^ thru/or drawing 8 . Therefore, since explanation of a configuration of tiiat it is common in die operation gestah shown 
in eidier drawing 4 dmi/or drawing 8 and explanation of die actuation as an actuator overlap, diey are omitted, and only a 
different configuration is explained. That is. in diis operation gestalt, it is constituting die bias device 5 widi metal coiled spring 
and die description of tius operation gestalt is in die point of having made die counterelectrode section 7 using also [ device / 5 / 
bias ]. Thereby, the. bias device 5 and the counterelectrode section 7 can be made to serve a double purpose, and reduction of 
components mark can be performed. 

[0045] The operation gestalt of furtiier otiiers of this invention is shown m drawmg 10 . In tiiis operation gestalt otiier 
configurations except die covering section 6 and the bias device 5 which cover die outermost periphery are die same as die 
operation gestalt shown in eidier drawing 4 dini/or drawing 8 . Therefore, since explanation of a configuration of diat it is 
common in tiie operation gestah shown in eitiier drawing 4 diru/or drawing 8 and explanation of die achiation as an actiiator 
overlap, diey are omitted, and only a different configuration is explained. That is, m diis operation gestalt, tiie description is in 
die point fliat die covering section 6 which covers die outermost periphery consisted of elastic bodies like rubber, and served as 
the bias device 5. Thereby, die covering section 6 and die bias device 5 can be made to serve a double purpose, and reduction of 
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components mark can be performed. Here, the function as a bias device 5 in which the force is generated in the elongation 
direction can be given to the covering section 6 at the time of elongation of a flexible component by giving and installing the 
initial resistance which it is going to prolong in the elongation direction in elastic bodies, such as rubber which constitutes the 
bias device 5. 

[0046] Next, the operation gestah of further others of this invention is explained based on drawing 11 . Although it is the 
example which has arranged the flexible component 1 to the core in the operation gestalt shown in drawing 5 thru/or drawing 8 
and has arranged the counterelectrode 7 around the flexible component 1 The operation gestalt and configuration which the poi^t 
which made the flexible component 1 which installed and thin-fihn-ized the counterelectrode section 7 to the core in the 
operation gestalt shown in drawing 11 the shape of a roll, and has been arranged around the counterelectrode section 7 shows to 
dra^ving_5 thru/or drawing 8 differ from each other. Other configurations are the same as that of the operation gestah shown in 
either drawing 5 thru/or drawing 8 , and since the actuation as an actuator is also common, explanation of a common 
configuration and actuation is omitted. By making the thin-film-ized flexible component 1 which carried out the deer into the 
shape of a roll, and arranging around the counterelectrode section 7, also with the actuator of the same size, the cross section of 
the flexible component 1 can be enlarged and the generating force at the time of telescopic motion can be enlarged Moreover 
electnc field can be impressed to the surrounding flexible component 1 by installing the counterelectrode section 7 in a core at 
homogeneity. 

[0047] Next, the operation gestalt of further others of this invention is explained based on drawing 12 . In this operation gestalt 
in the operation gestalt shown in above-mentioned drawing 1 1 . additional installation of the counterelectrode section 7 is further 
carried out so that the periphery of the flexible component 1 installed in the shape of a roll may be surrounded, and since it is the 
same as that of the operation gestalt shown in drawing 1 1 , other configurations and actuation are omitted. In this operation 
gestalt, the electncal-potential-difference impression to the flexible component 1 serves as fi-ont flesh-side homogeneity the 
oxidation reduction reaction of the flexible component 1 will be promoted, and telescopic motion of the flexible component 1 
will be promoted as a result. 

[0048] Next, the operation gestalt of further others of this invention is explained based on drawing 13 . In this operation gestah 
in the operation gestalt shown m above-mentioned drawing 12 , two or more layers the flexible component 1 and the 
counterelectrode section 7 which were installed in the shape of a roll are arranged, and since it is the same as that of the 
operation gestalt shown m drawing 12. other configurations and actuation are omitted. In this operation gestalt since flexible 
promotion of the flexible component 1 of all layers is carried out and the cross section of the flexible component 1 increases the 
generating force of the flexible direction will rise. ' 
[0049] Next, the operation gestah of further others of this invention is explained based on drawmg 14 . In this operation gestalt 
the actuator which arranged the flexible component 1 which carried out the shape of a roll, and the counterelectrode section 7 in 
the direction of a path is carrying out the shape of a tube. That is, the covering section 6 which has the elasticity to which 
tube-like the inner skm section and the peripheral face section of an actuator carried out the shape of a roll in drawing 14 
constitutes. The counterelectrode section 7 which considered the shape of a roll as the flexible component 1 which cmied out 
the shape of a roll which formed the electrical-potential-difference impression section 3 between the covering sections 6 of both 
the inside-and-outside periphery is arranged, and between the vertical edges between the covering sections 6 of both the 
inside-and-outside periphery is blockaded, and the electrolyte 4 is enclosed between the covering sections 6 of an 
mside-and-outside periphery. And in this operation gestalt, if the electrical potential difference of forward potential is impressed 
to the electrical-potential-difference impression section 3 and electronegative potential is impressed to the counterelectrode 
section 7,.the flexible roll-like-component 1 will develop to radialr and conversely,- if the electrical potential differenceof 
negative potential is impressed to the electrical-potential-diff-erence impression section 3 and electropositive potential is 
impressed to the counterelectrode section 7, the flexible roll-like component 1 will contract to radial. Here, although illustration 
is omitted m this operation gestalt, bias devices, such as a spring which generates the force, are established in the elongation 
direction at the time of the elongation to radial [ of the flexible component 1 ], and the actuator force can be discovered to radial 
at the time of elongation. Thus, since it can do, it is the thing for which it makes radial expand and contract a tube-like actuator 
and which can be used as the pressure massage of a fmger, an arm, etc., a sphygmomanometer, etc., for example 
[0050] Next, the principle Fig. of other operation gestalten of this invention is shown in drawing 15 . That is one pair of flexible 
component 1 which formed the electrical-potential-diff-erence impression section 3 in this operation gestalt is formed an 
electrolyte 4 is enclosed between both the flexible components 1, and when the electrical potential difference of forw'ard 
potential is impressed to the electrical-potential-difference impression section 3 of one flexible component 1 both the 
electrical-potential-differences impression section 3 is connected to a power supply section 2, respectively so that negative 
potentia may be impressed to the electrical-potential-difference impression section 3 of another side. And when the electrical 
potential difference of forward potential is in^ressed to the electrical-potential-difference impression section 3 of 
above-mentioned one flexible component 1 and the electrical potential difference of negative potential is impressed to the 
electrical-potential-difference impression section 3 of the flexible component 1 of another side, one flexible component 1 will 
develop, the flexible component 1 of another side will contract, and one actuator can realize a motion which is called elongation 
and contraction and which is different fi-om each other to coincidence. 

[005 1] One operation gestalt adapting this principle is shown in drawing 16 . The flexible component 1 which curved at the arc 
on both sides of the elastic core material 8 which carried out the configuration where the natural condition curved to the arc in 
this operation gestalt is arranged, the electrical-potential-difference impression section 3 is fonned in this flexible component 1 
the periphery section of an actuator is covered with the covering section 6, the both ends of the actuator which cartied out the aic 
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are further blockaded in the lock out section 1 5, and an electrolyte 4 is enclosed with the interior. Carry out a deer and the 
electrical potential difference of forward potential is impressed to the electrical-potential-difference impression section 3 of one 
flexible component 1 . When the electrical potential difference of negative potential is inq)ressed to the 
electrical-potential-difference impression section 3 of the flexible conponent 1 of another side, flie flexible component 1 which 
earned out one arc develops. The actuator which the flexible component 1 which carried out the arc of another side will contract 
carried out actuation contrary to the above when potential of the electrical potential difference to impress was made reverse, and' 
carried out the arc by this carries out curve actuation which spreads in radial or is contracted (it operates in the direction of an 
arrow head of drawing 16 ). As mentioned above, aldiough negative potential will be inpressed to the flexible conponent 1 of 
another side, it will contract and an actuator carries out curve actuation by this when forward potential is impressed to one 
flexible component 1 and it elongates by impressing an electrical potential difference between two flexible components 1 In this 
case, the bias device 5 for while to develop and for the flexible conponent 1 which another side contracts promote the 
crookedness elongation at the time of carrying out crookedness elongation of the flexible component 1 will be constituted 
Therefore, the crookedness elongation force as an actuator can be discovered, without needing the special bias device 5 of 
another components. 

[0052] Although shown in drawing 17 at drawing 15 , other operation gestalten adapting a principle are shown- That is the 
flexible component 1 which formed the electrical-potential-difference impression section 3 in the upper limit section is'installed 
m both the outsides of the elastic core material 8 of the shape of direct [ of a center section ], a periphery is covered with the 
covering section 6, upper limit section opening is blockaded in the lock out section 15, an electrolyte 4 is enclosed with the 
interior, and an actuator is constituted. Carry out a deer and the electrical potential difference of forward potential is impressed to 
the electrical-potential-difference impression section 3 of one flexible component 1. When the electrical potential difference of 
negative potential is impressed to the electrical-potential-difference impression section 3 of the flexible component 1 of another 
side, one flexible component 1 develops. It is crooked so that the flexible component 1 which carried out the arc of anotiier side 
will contract, actuation contrary to the above may be carried out when potential of the electrical potential difference to impress is 
made reverse, and an actuator may carry out neck swing movement to right and left like the arrow head of drawing 17 by this As 
mentioned above, the flexible component 1 which formed the electrical-potenrial-difference impression section 3 in the upper 
limit section is installed m bodi the outsides of the elastic core material 8 of the shape of direct [ of a center section 1 when 
forward potential is impressed to one flexible component 1 and it elongates by impressing an electrical potential difference 
between two flexible components 1, negative potential will be impressed to the flexible component 1 of anotiier side it will 
contract, and, thereby, an actuator is crooked. In fliis case, flie crookedness elongation force as an actuator can be discovered 
witiiout the flexible component 1 which anotiier side contracts constituting tiie bias device 5 for while developing and promoting 
the crookedness elongation at tiie time of carrying out crookedness elongation of flie flexible component 1, tiierefore needing tiie 
bias device 5 of another components. ^ 
[0053] Although shown in drawing 18 at drawing 15 . tiie operation gestalt adapting a principle of further ofliers is shown That 
IS this operation gestalt shown in drawing 18 forms at least two or more electrical-potential-difference impression sections 3 
along the flexible direction of the flexible component 1 in flie operation gestalt shown in drawing 17 . Fundamental achiation of 
tiie actuator of tiiis operation gestalt is crooked so tiiat it may be tiie same as what is shown in drawing 17 and an actuator may 
carry out neck swing movement to right and left. And an electiical-potential-difference impression location is switched by 
choosing ON of tiiese switches connected to flie electrical-potential-difference impression section 3 which has formed flie switch 
20 m the parallel circuit section which connects each electrical-potential-difference impression section 3 and a power supply 
. section^2,.respectively, and were prepared along tiie flexible direction, and an off change. S 
ot Uie flexible component 1 changes with electiical-potential-difference impression locations, tiie rate of crookedness of an 
actuator can be controlled as a result. 

[0054] Oflier operation gestalten of tiiis invention are shown in drawing 19 . The flexible component 1 is installed flirough tiie 
insulating movement tiansfer section 9, flie electi-ical-potential-difference impression section 3 is formed in flie insulating 
movement transfer section 9 of each flexible component I, and flie edge of flie opposite side, a periphery is covered wifli flie 
covering section 6, vertical both-ends opening is blockaded in flie lock out section 15, an electrolyte 4 is enclosed wifli tiie 
interior, and tiie actiiator consists of these operation gestalten. A deer is carried out, in fliis operation gestalt, it is impressing 
electiopositive potential to one flexible component 1, and impressing electtonegative potential to tiie flexible component 1 of 
another side, one flexible component 1 develops, tiie flexible component 1 of anotiier side conti-acts, and, thereby tiie insulating 
movement transfer section 9 moves up and down. In tiiis case, the sti-aight-line elongation force as. an actiiator can be discovered 
without die flexible component 1 which another side contracts constihiting tiie bias device 5 for while developing and promoting 
mn^lrj^ f °" °^ *^ ^^''•^^^ component 1 developing, flierefore needing tiie bias device 5 of anotiier components 

[0055] Other operation gestalten of fliis invention are shown in drawing 20 . In fliis operation gestalt, tiie up-and:down rigid core 
matenal 10 arranges the flexible component 1 which formed the electiical-potential-difference impression section 3 in flie bofli 
sides of the ngid core material 10 which has joined togetiier by tiie link section 1 1 and was combined by flus link section 1 1 
respectively, covers a penphery wifli flie covering section 6, blockades vertical bofli-ends opening in tiie lock out section 1 5 ' 
encloses an electiolyte 4 witii tiie interior, and constitiites tiie actiiator. A deer is carried out, when forward potential is impressed 
to one flexible component 1 and it elongates in fliis operation gestalt, negative potential will be impressed to tiie flexible 
component 1 of anotiier side, and it will contact, and tiiereby, an actiiator is crooked in link section 1 1 part and 
jomt-crookedness is performed. In fliis case, tiie crookedness elongation force as an actiiator can be discovered wifliout flie 
flexible component 1 which anotiier side contacts constitiiting tiie bias device 5 for while developing and promoting flie 
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crookedness elongation at the time of carrying out crookedness elongation of the flexible component 1 , dierefore needing the 
bias device 5 of another components. Thus, the actuator which carries out an articular movement in this operation gestalt can be 
offered. 

[0056] Next, the principle Fig. of the operation gestalt of fimher others of this invention is shown in drawing 21 That is in this 
operation gestalt, two or more flexible components 1 are fornied, the change section 1 2 which switches impression of the" 
electrical potential difference to these two or more flexible components 1 is formed, and voltage switching generates the pattern 
of the flexible component 1 of operation. That is, a switch 20 is formed in the circuit section which connects each flexible 
component 1 and a power supply section 2, respectively, and the change section 12 which consists of these switches is 
constituted. In the change section 12, by and the thing for which impression of the electrical potential difference to the two or 
more above-mentioned flexible components 1 is switched Various electrical-potential-difference impression change patterns to 
two or more flexible components 1 are changeable., make it contract or [ making coincidence elongate all the flexible 
components 1 ] or ~ expanding only the flexible con^jonent 1 of arbitration or making it contract **** - as ~ the combination of 
elongation and contraction is changed and a small actuator with a high degree of freedom can be offered. 
[0057] Next, the operation gestalt of fiirther others of this invention is shown in drawmg 22 . In this operation gestalt the 
counterelectrode section 7 is formed in a core and at least three or more flexible components 1 are installed in the periphery 
section of the counterelectrode section 7. **** arranges two or more flexible components 1 in drawing 22 annularlv and 
arranges an insulator 25 in it between the adjoining flexible components 1. A periphery is covered with the covering section 6 
also m this operation gestalt, and the electrolyte 4 is enclosed with the interior. Moreover, although illustration is omitted 
vertical botii-ends opemng is blockaded in the lock out section, and the electrical-potential-diflference impression section's is 
formed in the flexible component 1 . And the switch 20 is formed in the parallel circuit section which connects each flexible 
component 1 and a power supply section 2, respectively, and the change section 12 is constituted. A deer is carried out by 
making the whole into this potential by changing the electrical-potential-difference impression pattern to three or more 'flexible 
components 1, it can contract to the Z direction in drawing 22 , or the actuator which can perform three-dimension-crookedness 
actuation of X, Y, and theta (twist angle [ as opposed to X and Y in theta ]) can be offered by making a part into forward 
potential and making other parts into negative potential among three or more flexible components 1 . In this case, the crookedness 
•elongation force as an actuator can be discovered, without the flexible component 1 to contract constituting the bias device 5 for 
promoting the crookedness elongation at the time of carrying out crookedness elongation of the flexible component 1 to 
elongate, therefore needing the bias device 5 of another components. 

[0058] Next, based on drawing 23, it explains per operation gestalt of further others of this invention. In this operation gestalt 

the counterelectrode section 7 which served the flexible component 1 which formed the electrical-potential-difference impression 

section 3 m one side of the rigid core material 10 where it was combined by the link section 1 1 and the rigid core material 10 

was combined by this link section 11 as the bias devices 5, such as a spring, to the side of another side is formed. The bias device 

5 m which the counterelectrode section 7 is made to serve a double purpose by the metal extension spring consists of operation ' 

gestalten of drawing 23 . Moreover, a periphery is covered with the covering section 6, vertical both-ends opening is blockaded 

m the lock out section 1 5, an electrolyte 4 is enclosed with the interior, and the actuator is constituted. Although the flexible 

component 1 develops and it is crooked in the counterelectrode section 7 side focusing on the link section 1 1 when the electrical • 

potentia difference of forward potential is impressed to the electrical-potential-difference impression section 3 and the electrical 

potential difference of negative potential is impressed to the counterelectrode section 7 in this thing Since the extension spring 

constitutes the bias device 5 in which the counterelectrode section 7 is made to serve a double puipose, at this time the force 

crooked-m the counterelectrode section 7 side focusing on the link section n - - 

force of the elongation direction of the flexible component 1 will be given. On the other hand, when the electrical potential 

difference of negative potential is impressed to the electiical-potential-difference impression section 3 and the electrical potential 

ditterence of forward potential is impressed to the counterelecti-ode section 7, the spring force which constitutes the 

above-mentioned bias device 5 is resisted, the flexible component 1 conb-acts, and the rigid-body core material 10 is crooked in 

the counterelectrode section 7 and the opposite side focusing on the link section 1 1 . Thus, an actuator is crooked by the articular 

movement m the counterelecfrode section 7 and flexible component 1 side focusing on the ring section 1 1 Moreover 

components n^rk are reducible with this operation gestalt by having made the bias device 5 and the counterelectrode'section 7 as 

which It served serve a double purpose. 

[0059] Here, the tension guide 13 for guiding the abbreviation center section of the flexible component 1 to the thing of the 
operation gestalt of drawing 23 further, as shown in drawing 24 may be formed in the link section 1 1 . Thus by forming the 
tension guide 1 3 for guiding the abbreviation center section of the flexible component 1 to the link section 11 in case the 
flexible component 1 contracts, it will be guided with the tension guide 13, and larger crookedness can be performed in the small 
amount of contraction. 

[0060] Next, based on drawing 25, it explains per other operation gestalten of this invention. In this operation gestalt two or 
more flexible components 1 which have the elecfa-ical-potential-difference in^ression section 3 are inserted in the ' 
counterelecti-ode section 7 which carried out tiibed, and it is filled up with the electi-olyte 4 in the interior of the tiibed 
counterelectrode section 7 between the inner circumference of the counterelectrode section 7, and the external surface of two or 
more flexible components 1 which have the electrical-potehtial-difference impression section 3. Here, tubed is carried out it has 
the electi-ical-potential-difference impression section 3 in the end section, and the flexible component 1 is inserted in cylindrical 
or tile counterelectrode section 7 which made this the bundle and carried out tiibed. In addition, although drawing 25 is a 
schematic diagram and illusfration of bias devices, such as a spring, is omitted, a bias device may be established to die flexible 
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component 1 which may establish a bias device as well as each above-mentioned operation gestalt, and could establish bias 
devices, such as a sprmg, for every flexible con^onent in this case, or became a bundle. 

[0061] And although the flexible component 1 confa-acts because the flexible component 1 develops by impressing 
electropositive potential to the electi-ical-potential-difference impression section 3, and impressing the electrical potential 
difference of electronegative potential to the counterelectrode section 7 in this operation gestalt, and impress electronegative 
potential to the electrical-potential-difference impression section 3 and it impresses the electrical potential difference of 
electropositive potential to the counterelectrode section 7 Each flexible component 1 performs flexible actuation the 
cross-sectional area and surface area of a flexible component increase, and it can consider as the actuator of direct-acting of the 
big generating force. 5 

[0062] Next, based on drawing , it explains per other operation gestalten of this invention. In this operation gestalt it has 
composition which bent die flexible component 1 which arranges and thin-film-ized the counterelectrode section 7 to 'the core in 
the shape of a rib, and has been arranged in the periphery section of the counterelectrode section 7. Although the flexible 
component 1 contracts because the flexible component 1 develops by impressing electropositive potential to the 
elechical-potential-difference impression section 3, and impressing the electrical potential difference of electronegative potential 
to the counterelectrode section 7 also in this operation gestalt, and impress electronegative potential to the 
electiical-potential-difference impression section 3 and it impresses the elech-ical potential difference of electropositive potential 
to the counterelectrode section 7 The counterelectiode section 7 is arranged in a core, by bending die thin-fihn-Ld flexible 
component 1 m the shape of a rib and arranging in the periphery section of the counterelectrode section 7, also with the actuator 
of the same size, surface area of the flexible component 1 can be enlarged and the generating force at the time of telescopic 
motion can be enlarged. Moreover, electric field can be added to the surrounding flexible component 1 by installing a 
counterelectrode 7 in a core at homogeneity. o f y aiaiimgd 

[0063] Next, based on drawing 27 ,it explains per operation gestalt of further others of this invention. In this operation gestalt in 
he operation gestalt of above-mentioned drawing 26 , furflier, the counterelectrode section 7 arranged to the core is croS in 
?o!±Tnfi^ ' r T • i° °P^^^ti°" gestalt. the flexible component 1 contracts because the flexible 
component 1 develops by impressmg electropositive potential to the electrical-potential-difference impression section 3 and 
impressing the electrical potential difference of electronegative potential to the counterelectrode section 7 andTrmSs 
elecfronegatrve potential to the electrical-potential-difference iinpression section 3 and it impresses the electrical potential 
difference of electropositive potential to the counterelecfrode section 7. And also in tiiis operation gestalt , in addition to the 
STaS^Jth " °f ^^.A-^ble component 1 and enlarge the generating force at the tiLe of telescopic r^Jtion also 
with the actuator of the same size , like die operation gestalt of drawing 26 , die oxidation reduction reaction of a polymer ( pi 
conjugation mold polymenc materials which constitute die flexible component 1 , such as die poly aniline and polypyiTole ) be 

STbecoXt k""*"^'^ ' " "^^^ '^"'^ ' ^"'^ ^^'^'''^ '^'^ *^ tSf'Skscopl. 

' '^P'^*"" °P''^^'°" Sestah of flmher otiiers of tiiis invention. In diis operation gestalt it 
has compo ition of the flexible component 1 which arranges and thin-film-ized die counterelectrode section 7 1 die corf wS 
made spiral and has been arranged around a counterelecfrode centering on die counterelecfrode section 7. Aldiough die flexible 
component I cotifracts because die flexible component 1 develops also in diis operation gestalt by impressing eSopos tive 
potential to the elecfrical-potential-difference impression section 3, and impressing die elecfrical potStial difference Sf 
e ecfronegative potential to the counterelecfrode section 7, and impress electtonegative potential to the 

' ^\ * h*"^ ^"^^^ ' ^e dim-fibn-ized Aexible component 1 on die coLerelecfrode 

?T ' counterelecfrode, also widi die actuator of die same size, surface area 

mn^ sm t K TT ^ ''"on ^^""^^^ ^^""^'^'^^ ^""'^^ ^« of telescopic motion can be enlarged, 

h. fliS; ' °"^m22 . It explains per operation gestalt of further odiers of tiiis invention. In diis operation gestalt 
f H n 7™P°""''* ' ^""i *e counterelecfrode section 7 which were diin-film-ized are made spiral, respectively and SHore 

whorl. Aldiough die flexible component 1 confracts because die flexible component 1 develops also in diis operation gestalt bv 
Z3iff °'Tr r"''' elecfrical-potential-difference impression section 3^ and impressi^S elecS 
E a ItS^ to d,e counterelecfrode section 7, and impress elecfroLgativi potential to die 

elecfrical-potential-difference impression section 3 and it impresses die elecfrical potential difference of elecfropositive potential 
of Ae Sr r Tr ^in-fi^-i^-g the flexible component 1, also'widi die actiiator of die same'sSSSTrea 
the^ore ofhorTT ' ""^IT^ ^""^ ^""'"'^^ ^ of telescopic motion can be enlarged. Moreover 

n^iZl °f f"^ '""""S^S so diat die whorl of anodier side may meet die periphery of one whorf Ae 

oxidation reduction reaction of a polymer is promoted and die flexible rate at die time of telescopic motion becomes quiSc 

Z^eJ " '^"1 above-mentioned diis invention according to claim 1, It consists of die po^er supply section for 

Tthe T P?^°^!f;l'ffe[e"'^e this flexible component and die elecfrical-potential-difference impressL Sction 

clinn t r " ''^^"^^ ' ^^"^ ^ "^'^'"^ component. In die device which a flexible 

fleSn T^f if elecfropositive potential is impressed to die elecfrical-potential-difference impression section, and a 
flexible component will confract if elecfronegative potential is impressed to die elecfrical-potential-diff^^ence impression section 
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Bias devices, such as a spring which generates the force, are estabHshed in the elongation direction at the time of elongation of a 
flexible component. Although the change of forward potential and negative potential is adjustable, the amount of ion doping of a 
flexible component increases and a flexible component tends to elongate the power supply section which supplies potential to the 
electrical-potential-difference impression section if forward potential is in^ressed to the electrical-potential-difference 
impression section since it controls the amount of telescopic motion of a flexible con^onent by the absolute value of an 
electrical-potential-difference value, and polar change The force of the direction which elongates a flexible component according 
to bias devices, such as a spring, at this time occurs. The actuator force of the elongation direction in case this uses as an actuator 
can be discovered. Moreover, in case negative potential is impressed to the electrical-potential-difference impression section and 
a flexible component contracts, the amount of ion doping of a flexible component decreases, resist the force of a bias device, and 
a flexible component contracts. The actuator force of the contraction direction can be discovered and the actuator which can 
carry out actuation of both elongation and contraction can be offered with an easy configuration. 

[0067] Moreover, if it is in invention according to claim 2, it adds to the effect of the invention of the claim 1 above-mentioned 
publication. Since the electrolyte is enclosed with the space which installs the counterelectrode section in the 
electrical-potential-difference impression section, a flexible component, and its near, forms the covering sections, such as silicon, 
in the outermost periphery, and is formed between the counterelectrode section and a flexible component Electrolytic external 
leakage is prevented and the actuator of a package mold can be offered with an easy configuration. 

[0068] Moreover, if it is in invention according to claim 3, since the counterelectrode section is installed in the perimeter of a 
flexible component in addition to above-mentioned claim 1 or the effect of the invention according to claim 2, it is that the 
electric field to a flexible component become homogeneity, an oxidation reduction reaction is promoted, and an oxidation 
reduction reaction is promoted in this way, and telescopic motion of a flexible component is also promoted. 
[0069] Moreover, if it is in invention according to claim 4, the actuator which form status chahge-ization which the 
counterelectrode section was installed in the electrical-potential-difference in^ression section, a flexible component, and its near 
in addition to the effect of the invention given in either above-mentioned claim 1 thru/or claim 3, the counterelectrode followed 
in footsteps of telescopic motion of a flexible component since the counterelectrode section was the network structure, 
consequently answered telescopic motion of a flexible conponent tends to obtain can be offered. 
[0070] Moreover, if it is in invention according to claim 5, since in addition to the effect of the invention of the claim 1 
above-mentioned publication the electrical-potential-difference impression section is installed in the both ends of a flexible 
component and performs electrical-potential-difference impression from a power supply section from the both ends of a flexible 
component, charge grouting velocity becomes quick and the oxidation reduction reaction of a flexible component is also 
promoted. 

[0071] Moreover, in addition to the effect of the invention of the claim 1 above-mentioned publication, if it is in invention 
according to claim 6, since the contact of the electrical-potential-difference impression section and a flexible component is larger 
than the electrical conductivity of a flexible component, charge grouting velocity becomes quick and the oxidation reduction 
reaction of a flexible component is also promoted. 

[0072] Moreover, if it is in invention according to claim 7, since the counterelectrode section is installed in the 
electrical-potential-difference impression section, a flexible component, and its near at either above-mentioned claim 1 thru/or 
claim 3 in addition to a written effect of the invention, the bias device is carrying out the shape of coiled spring and this bias 
device serves as the counterelectrode section, a bias device and the counterelectrode section are made to serve a double purpose, 
and an actuator with few components mark can be offered. 

[0073]-Moreover, if it is in invention according to claim Srsiifce in addition to the effect of the iiivention of the claim 1 
above-mentioned publication the covering section which covers the outermost periphery consisted of elastic bodies and serves as 
the bias device, a covering object makes a bias device serve a double purpose, and can offer an actuator with few components 
mark. 

[0074] Moreover, if it is in invention according to claim 9, since the flexible component which installed and thin-film-ized the 
counterelectrode section to the core is made into the shape of a roll in addition to the effect of the invention of the clairh 1 
above-mentioned publication and it arranges around the counterelectrode section The surface area of an elongation component 
can be made to be able to raise, a degree of shrinkage can be raised, and electric field can be added to homogeneity by installing 
the counterelectrode section in a core at the counterelectrode section of the shape of a surrounding roll. 
[0075] moreover - if it is in invention according to claim 10 - the effect of the invention of the claim 9 above-mentioned 
publication ~ in addition, uniform electric field can be impressed to inside-and-outside both sides of the flexible component 
which carried out the shape of a roll since the counterelectrode section had been arranged so that a periphery may be surrounded 
fiirther of the flexible component which carried out the shape of a roll, die oxidation reduction reaction of a flexible component 
is promoted, and telescopic motion of a flexible component can be promoted as a result. 

[0076] Moreover, if it is in invention according to claim 1 1, since two or more layers the flexible component and the 
counterelectrode section which carried out the shape of a roll are arranged in addition to the effect of the invention of the claim 
10 above-mentioned publication, the pull strength at the time of contraction can be improv 

[0077] Moreover, if it is in invention according to claim 12, since the actuator which arranged the flexible component which 
carried out the shape of a roll, and the counterelectrode section in the direction of a path is carrying out the shape of a tube in 
addition to above-mentioned claim 1 or the effect of the invention according to claim 4, the actuator of the shape of a tube 
expanded and contracted to radial can be offered. 

[0078] moreover ~ if it is in invention according to claim 13 ~ the effect of the invention of the claim 1 above-mentioned 
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publication -- in addition -- since a negative electrical potential difference is impressed to the flexible con^onent of another side 
when a forward electrical potential difference is impressed to a flexible component so that one side may contract in while, in case 
one pair of flexible con^onent is prepared and one side develops for the flexible component of this pair -- elongation and 
contraction difference -- the actuator which can carry out coincidence implementation of the motion can be offered. 
[0079] Moreover, if it is in invention according to claim 14, since a flexible component is installed in the both sides of the elastic 
core material from which the natural condition became a curve configuration in addition to above-mentioned claim 1 or an effect 
of the invention according to claim 13, curve movement which spreads in radial [ of the curved actuator ] or narrows is 
realizable. Moreover, although negative potential will be impressed to the flexible component of another side, it will contract and 
an actuator carries out curve actuation by this when forward potential is impressed to one flexible component and it elongates by 
impressing an electrical potential difference between two flexible components In this case, a bias device for while to develop and 
for the flexible component which another side contracts promote the crookedness elongation at the time of carrying out 
crookedness elongation of the flexible component 1 will be constituted. Therefore, the crookedness elongation force as an 
actuator can be discovered, without needing the special bias device of another components. 

[0080] Moreover, if it is in invention according to claim 15, since a flexible component is installed in both the outsides of the 
elastic core material of the shape of direct [ of a center section ] in addition to above-mentioned claim I or an effect of the 
invention according to claim 13, an actuator with the crookedness degree of freedom crooked in a longitudinal direction can be 
offered. 

[0081] Moreover, if it is in invention according to claim 16, since in addition to the effect of the invention of the claim 15 
above-mentioned publication at least two or more electrical-potential-difference impression sections are prepared along the 
flexible direction of a flexible component and the change of an electrical-potential-difference impression location is enabled, the 
actuator which can control change of the rate of crookedness by the easy configuration can be offered. 
[0082] Moreover, if it is in invention according to claim 17, it adds to above-mentioned claim 1 or an effect of the invention 
according to claim 13. Since install a flexible component through the insulating movement transfer section, the 
electrical-potential-difference impression section is prepared in the insulating movement transfer section of each flexible, 
component, and the edge of the opposite side, reverse potential is impressed to the electrical-potential-difference inpression 
section of each flexible component and the insulating movement transfer section is made to go up and down The insulating 
movement transfer section can offer the actuator which carries out vertical migration with an easy configuration. Moreover, the 
crookedness elongation force as ah actuator can be discovered, v^thout the flexible component which another side contract 
constituting the bias device for while developing and promoting the elongation at the. time of a flexible component developing, 
therefore needing the bias device of another components. 

[0083] Moreover, if it is in invention according to claim 18, since the flexible component is arranged in the both sides of the 
rigid core material with which it was combined with by the link section and the rigid core material was combined by this link 
section in addition to above-mentioned claim 1 or the effect of the invention according to claim 13, the actuator which carries out 
an articular movement and is crooked can be offered. Moreover, the crookedness elongation force as an actuator can be 
discovered, without the flexible component which another side contracts constituting the bias device for while developing and 
promoting the crookedness elongation at the time of carrying out crookedness elongation of a flexible component, therefore 
needing the bias device of another components. 

[0084] Moreover, if it is in invention according to claim 19, it adds to the effect of the invention of the claim 1 above-mentioned 
publication. Since two or more flexible conponents are prepared, the change section which switches impression of the electrical 
potential-difference to these two or more flexible components is pfeparM aM the pattern of a " ' 

flexible component of operation By changing various electrical-potential-difference impression change patterns to two or more 
flexible components, coincidence can be made to be able to elongate all flexible components, it can be made to be able to 
contract, or combination of elongation and contraction is changed, and an acttiator with a high degree of fi-eedom can be offered. 
[0085] Moreover, if it is in invention according to claim 20, since in addition to the effect of the invention of the claim 1 
above-mentioned publication the counterelectrode section is prepared in a core, at least three or more flexible components are 
installed in the periphery section of the counterelectt^ode section and impression of the electrical potential difference to three or 
more flexible components is switched, the acttiator which can perform three-dimension crookedness actuation can be offered. 
Moreover, the crookedness elongation force as an acttiator can be discovered, widiout the flexible component to conttact 
constittiting the bias device for promoting the crookedness elongation at the time of carrying out crookedness elongation of the 
flexible component to elongate, therefore needing the bias device of another components. 

[0086] moreover - if it is in invention according to claim 21 ~ the effect of the invention of the claim 1 above-mentioned 
publication ~ in addition, since the counterelecttode section which served as the flexible component to one side of a rigid core 
material where it was combined by the link section and the rigid core material was combmed by this link section, and served as 
bias devices, such as a spring, to the side of another side has been prepared, it is crooked in a link section part and the acttiator 
with which joint-crookedness is performed can offer ~ it comes out. Moreover, components mark are reducible" by having made 
a bias device and the counterelecttode section as which it served serve a double purpose. 

[0087] Moreover, if it is in invention according to claim 22, since the tension guide for guiding the abbreviation center section of 
the flexible component to the link section is prepared in addition to the effect of the invention of the claim 21 above-mentioned 
publication, the acttiator which can perform larger crookedness in the small amount of conttaction can be offered in being guided 
with a tension guide, in case a flexible component conttacts. 

[0088] Moreover, if it is in invention according to claim 23, it adds to the effect of the invention of the claim 1 above-mentioned 
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publication. Insert two or more flexible components which have the electrical-potential-difference impression section in the 
counterelectrode section which carried out tubed, and since between the inner circumference of the counterelectrode section and 
the external surface of two or more flexible components which have the electrical-potential-difference in^ression section is an 
electrolyte in the interior of the tubed counterelectrode section Each flexible conqjonent can perform flexible actuation and can 
consider as the actuator of large direct-acting of the generating force as a whole. 

[0089] Moreover, if it is in invention according to claim 24, since the flexible component which arranges and thin-fibn-ized the 
counterelectrode section to the core is bent in the shape of a rib in addition to the effect of the invention of invention of the claim 
1 above-mentioned publication and it arranges in the periphery section of the counterelectrode section Electric field can be added 
to a surrounding flexible component at homogeneity by the surface area of a flexible component increasing by the rib, being able 
to enlarge the generating force at the time of telescopic motion also with the actuator of the same size, and installing the 
coxmterelectrode section in a core. 

[0090] Moreover, if it is in invention according to claim 25, since it is crooked in the shape of a rib, the counterelectrode section 
which has been arranged to the core in addition to the effect of the invention of the claim 24 above-mentioned publication The 
surface area of a flexible component increases by the rib, consequently the generating force at the time of telescopic motion can 
be enlarged also with the actuator of the same size. The oxidation reduction reaction of a polymer is promoted by bending the 
counterelectrode section in the shape of a rib, and the flexible rate at the time of telescopic motion becomes quick, consequently 
the generatmg force at the time of telescopic motion can offer a large actuator with the quick flexible rate at the time of 
telescopic motion. 

[0091] Moreover, if it is in invention according to claim 26, since it is made spiral and arranges around the counterelectrode, it is 
the thing [ component / which arranges and thin-fihn-ized the counterelectrode section to the core in addition to the effect of die 
invention of the claim 1 above-mentioned publication / flexible ] which surface area of a flexible con^onent can be enlarged and 
can enlarge the generating force at the time of telescopic motion also with die actuator of the same size centering on the 
counterelectrode section. 

[0092] Moreover, if it is in invention according to claim 27, in addition to the effect of the invention of die claim 1 
above-mentioned publication, the flexible component and the counterelectrode section which were thin-film-ized are made 
spiral, respectively. Since it has arranged so that the core of both whorls may be common and the whorl of anodier side may meet 
the periphery of one whorl By arranging so that can enlarge siirface area of a flexible component also with the actuator of the 
same size, and the generating force at the time of telescopic motion can be enlarged, the core of bodi whorls may be common and 
the whorl of another side may meet the periphery of one whorl The oxidation reduction reaction of a polymer is promoted, the 
flexible rate at the time of telescopic motion becomes quick, and the generating force at the time of telescopic motion can offer 
consequendy ] a large actuator with the quick flexible rate at die time of telescopic motion. 

[Translation done,] 
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mmi}^^3ici^<D^iiL^:wnu^xmmmi^Bi^$^Q.^ 
20 1 ^cn<om\iL^emt6c t x. -isoimm^ i 

^7;^^1g5^i^:^i^^C<i;nf<. 7i?*::.x-tS?i 
[ 0 0 2 2 ] ^ fc. mii.ZH 1 0 'J > 1 J: 

^ Wi« 0 X m b female . ik^o>Wi&m^ 1 .t^fi 
Mm ^hxiisi^r^cttcu^)^ c ntc cfc 0 7 * :a 
X - »; > gu 1 1 gii;>^cJ3ft <..'c. mB^mtb^^ 

i^m^K^j^t % fci^o>^> V ^ 7 A^-tS 5 ^tfi.Fa-?' -5 C i tc 

40 X^6CtiCfj:6^ 

1 0 02 3] ^ A:. 2 ■otliOfeW^^ 1 ^s&:t:^ . c<D 

ctx\ 2^u±o>i^^M^i^o>m±em^i^.^^'<^^ 
—>m*iK^^c tx. r^x^wm."^ i^mmc 

mify ^i?it ^.^ k tc 0 ox g saca)^*, i7 * J. X- 
^m^xf^hcti^cuh, 
50 [ 0 0 2 4 ] ^ tc. ^^t'Ui'c^t^mm^i ^mi . /ftifi] 
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(5) 

7 

[ 0 0 2 5 ] tfc. m^tJti 1 0 > 1 1 ic^ 0 
1 O(0-t<mmc{m^'t\ ft!i:^cr>iHy:&^<:i^t;i^ 

L <5b ^ C i T', g(5q°pJ§gfe^g»»C ^ h hO)X'h^o 
[ 0 0 2 6 ] ^ y-c, >J > 1 1 tcftlS^^ 1 (cm^^ 

[ 0 0 2 7] mi^^ bfcMmmmmi cc. sisen 

mmor * <t >s c: ^ ^ h hox-^^^ 
iiftUAif^ifflS^ 1 ^i:>"c*7;cc:}jTOiatft:*fifi]m®gi37 

[ 0':)3 0 i ^/c. t?3^C^SU^<:M(fi]^8iS|l7^iegU. n 



4^1^32000-63369 

1 0 0 3 1 ] ^ fc. mmitbtam^'i' i s-u^m^n 
$tfc. mi&^-^€'^i'C''i)^i^mxR^-i70^^-^w^^ 

i^c\^l70>il&^-^/imi>J:'^t'C^^r^CtX\ 
[0 03 2] , 

mmc&r^i,^x=5m^^. 

[ 0 0 3 3 ] IS 1 tCir*^0^<^T ^ J. x-- ^^C'/lMlil 

^^sp 2 RumEtm^ 3 i . ^k^wmm^ 1 6?f^ 
xm^ofch(ox'^h. ccx\ -^^mi'C^mr^mm 

p. C ! -^i^O^HC I F-^iD^HPF,. H 

[ 0 0 3 4 ] « ur. m\±wmm3i'ciE:<Dm&<D'^K^ 

>y^i)^i^7:bXimM't\^Hmb. ^tc, mic^K 

[003 5] b/}='bX. t^mo>Ti:^^::*.x--^kt. 
^7:^m^b^miiXh%(DX\ mi <b)c[><^:^tc, 

m\±tm^3iciE<omik(DmK^embxwtiis^^ 1 7>s 

{9SST^I^. i^la^O^*W 7mmicj: ^U^^lif^o) 

MHm U r f#SiH#tC fee? 5^ * ^. X- ^3iT' 

m6'>t'tt/jmmismic^^^r6<oxih^. -is] 

m\ < c ><^<^: ^>tC, ^EEn*D^3i^.tcr>^&<5!:'^JE'$: 

[ 0 0 3 6] mzicwu 7;^m^<Dmfio>mm^^u 

50 m^tim^^ 1 ^{9^.^^tr^:&rfi]i<:^5-S:flFJ^L.^cc^ 
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W 

9 

^mbxi^h, cntc J: 0 . im^^'t 1 <^f^4^Bie<:,*v>f 

[0037] 113 (a> 

ft^tr^CiiO-^^C*^. ^:^<:. 133 <b) ti1Stt^<:j:^ 
^CtX^mir^hO^X'^^j. ^SEp.f«^3tc:i£C'^(i 

^^(C'X'ih^, 

[ 0 0 3 8 ] H 4 lt-^-^mo>T ^ J. ;r_ - o:— Sfe 

■•^^ u fcmi^<oWm^ 6 rt i^: -ig^tc^Een*^ 3 
i^cmmw^^^Kuxih^, <'0x. mm^2icmKen 

[ 0 0 3 9] b;^:'OX. mmomm lC±.m&(rMK^ 

mm ux^^ur x^ti 5 J: ^im:^^o>^ic mr h 

%^xmmi^A iO^^f as oc® ill*./ rjr 1 ^ c^; ^ r- * . ^ , 
h<DXhh^ 

[ 0 0 4 0 ] s 5 ^at'^^m>r 5? ^ J- ^"0!:'ftfj<D;^ 



«$&32 0 00-6 3 38 9 
10 

^ 1 <rMn^mwy.*xh^<DX\ 1 -^o:-«^?>s 

TcSJt^^iSii^ C <!; . WsmJr 1 <?>i^Si^> tiii $ 
[0 04 1 ] liacCii-4s:^0jl<Dr i?^ j.X-:$r<5:.lCC«fe 

nmiiim^ <c) tc^Tj;^ccttfgisnf^sifi3£ 
^x\.^hmmuh<rjh-x\ mrMmmA^mh 

•ISffi i ^ C T'. r ^ J- X iOM#5i r C i 'ti I ^ii 
^iCiS:lil6 {c:^ (T>\mxhhif^. 7 :s.- ^iiS^ 

^ ? i^-^ilBa <..:C *l3JJi U , 7 * :x X - U 

if^x^hh(oxhh, ux^, m^XktmBWM>^^n 

[ 0 0 4 2 ] d 7 tcti*^8ja>r i?^ :r. X- i<?oc'Stcii!i 
(rmMwm^^shx-^ h\ ^%y^^mc t ^ xktmm ^ 

wmm^i^m^i- 1 (mm^ip^vx ^» c i cc4±ist?>^$> 
0 . mmmm 4 r^^s a tci^rc ^t'm^(Fmsmm 

B&T-So Sfc. 7i?*::..x-^?ii/cc:-fiifi^^|5it;fiiPi? 

w.^^Kc*^\=^xkt. ^jEepTflsp ^i^fii^^ 1 <?>ps*fiaa;tc 

[0043] tK.hx\ mmm^-'^'^i ^^^<tK^^ 
mmmm:c x^k^x^, ^mmn a t {m%=t 1 o 
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U 

[ 0 0 4 4] @ 9CCti*^B^(OMtCf1?iC'Sfefefi^l^iO-^'^0 
[ 0 0 4 5 ] H 1 0 ccii*^^(Dli^:fi!iC^Ste?f^fJ7>^^ 

mmt ^mmx'i^x^^^^^Momm^^^^xii ^hox^ 
i^cir^-nmcmiu ^ tr^imim^^^xmmr^ 

CtX\ tii^spe cc#itt^^^<^f^?M^i<:i^?^^fS!ir;^7^ 
§^^^it^^^U7^mW^tUX<m^^^\^^X^hh 

'[ 0 0 4 6 ] vXi<:. -mm<omi^cm'nmmm 1 1 

utcm^.j- 1 ^ o-)imc uxmm^mcommt^c 
tmtfkxih'^). ^tcri^^yj.--'jitLx<Dm'pi>t^M 

-60 biy>ifX. nmtbfc\mMl-\^:0--}Vm'CUX 

fc. ^'C^mi.c^mm^m7^^^^6ctx\ mm<ow 

[ 0 0 4 7 ] :jt;f<:, -<p:|fe0^<x:'MtcfeO!:'**fefi^«=&S 1 2 
(^cm-:^\,^xmMt^o i^.immci<^**^x\t. ±i3mi 

«<L m^x^ 6 (DxmitT 60 -i^mmmc it. 



(?) 1^1132 0 00-8 3 38 9 

[ 0 0 4 8 ] '^xic^ -i:mmwxiik<onMmm l 3 
i^cm-r^i^^xmj^tho i^jm^^ci$K^x\t. ±.iEutc 
m \ zi^c^^rpjmmai^K^x. o-}imcdm^ntc 

[ 0 0 4 9] :xi^^ -mm^'Wxmm^mm^m 1 4 

Ti^^::^x-^'m'Si^i:bXl^^. ^50. SMCC 

b. istc, 'mmm^3tc!kmiiLo>m\±^€omb. Mt^ 
^Sg|i7 tciEo:;'?i{i^enf]i[]r'S> i . o-}iii((owm^.^ 

Ti^^:xx-^i:^mismi'cim^i^txi^^<Dx. m 
[ 0 0 5 0 ] , li i 5 i<:ii-*#fe0^<3:'fi!i<D,:^td?fM<D 

epTBsp ^^-n^timwM^i'C^^bfci>0Xh%o -c- 

[ 0 0 5 1 ] c €')WM^G:mffc-nmmm \ e tc 
50 ^b^cc^^o ^-m^^mia^i^xit. 
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13 

rcit^<o^' V r ;:^1?g#.5 ^ms£T ^ c i iir +1, t :rc^^ 
X . s<i^fp<^s«J^c V 7 ^^is 5 ^ iL'^ i ^ ^ c i 

[ 0 0 5 2 ] 0 1 7 cam I 5 tC^T*><^<7>J^fi^J^j^ 

fettfis^i 9im^immx-imb. 

Kmm^C tX. ~l7(DmM't 1 CCiE^fi^EflUQ 

$ nxi^mr ^ c i cc 0 . c n 0 r i?-* ^- 

I 0 0 5 3 } S 1 8 i^cim I 5 tC^'T ^><^><^)^}i=&fSjg 

utcWi'cmo>nmMi>^^^bx^6, rut>ib. HI a 



14 

r. 7i?^::ux-^"?!)^2fai<:mii-*iiil?i-^T-2><^:^>tc/g 

t^ctx. m\±emm^^:^^^6<DX}h^, \mM 
10 'F\<C'immmKmm^i'C^'^)^^^hox\ 'imm 

I 0 i) 5 4 ] H 1 9 iC\t:^-^mo>it(OpM'fim/)^'^sOX 

4 ^siX u r * J. ^gssi., r ^ . ojt^^ 
ox. co>Mm^^cii<<^xit. -:f7(oi^®^.^\icE 

hfc < H 7 5 ^ w-ST ^ C i tc /jr 
[ 0 0 5 5 ] ll£ 0 tcii*^^|0fih(z:'|^ife^r^aSi^^^n<./r 

m^^WKbX7^^'j.x.-'s^^^bxh^, biPh 

fc^^EP*D$nT*lK.?i'r^t: itcnf 0 . cntc j: d 7 * 
:xx-^"ti»j>>7^i nmxMH^bx. fmmrm^ 

^>5<:i^f<. 7^'^::^x.-^^tbx(ommmtj^^ 
fm'-m^t^ 7t?^:*,x.-'^ ^mmx ^ t i^(oxh 
[ 0 0 6 6 ] vt^c, i2i2 1 i'C'^m^(Dw^ci^<jym^^m 
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15 

I 0 0 5 7 ] -^XIC. HI 2 2 i<:-<!c|fe4gC'.ltC^©^]S!S^^iS 
W±€#$i^^ 1 ^la^UT IMS 2 cc^d^Cc^i**? 

ox^ho ^fcm^^^'ml^xi.^hp. ±rmWimn^ 
M^Jii^astci^^n-t-nx ^' * 2 0 ^x^ 

1 ^0>WEtmii''^'^-:y^&^^C tX\ ±\t^m 
miiitfhct xm 2 21C i^ii ^ Z f^jcc jRJi U :rc 0 . 

^ X - ^^fST^ C i :/}^X * l> ^O^-'C-fe -2>o C CC-Ji 

OX omibi^^^ij^m^x ^^cticrj,^^ 

1 0 0 5 a ] xic, m2zicm^\.^x:^§^mo>Wi'ciiL0 

w r^mm %mnrc^mM%^7 ^mix^b^o m 

2 3 <O^MmxU^mn<D^ m O i^:JatC J: *if5!^ffi 

9m^im^eximo. irmmm^^m^m 5 
^^bxhh, cohwa^\.-x\t useniJDSiiS tciE 
mofci^^. w^m^ 1 mm^vx i» > 1 1 
^7 ^^Jl^^^'<'^ rx^w5 I*5i5i0i*titc<^: Dti-fdS 



C^' i«$ll32 0 0 0-8 3 38 9 

16 

xnmm%uim^cmm^tim%m\^. im^'rio 

iitjicViUX\^i&^.^ I mmox 'J > i?m 1 
CCL.^C^|fi]^SgP7 <!;S*i^lJccB!(*:EH l O^m&t 

tm^tcH^mmm^i^mmox^^ctx, siip°q°& 
^%mxii^i><DX^^, 

1 0 0 5 9 ] c cr\ iii2 3a>SM^S<D4>a>f<:itc, 

i^^c^^o coC'c^: ^ u > 1 1 ^^ttSf^^ 1 mi^ 
X. \m^.^ 1 -^^^^m^ hmc^fit^ii A V l 3^<:c^:0 

[ 0 0 6 0 } Xl'C. m2 ^ol'C&-^^^Xif^mo>\'k(0%ys. 

^mc-?Bimrh, -m%mmi^ci^i.^x\t. 

i^i^Ai'. m\^.(j>nmm^mi<j>nmc*^\.^xnmm 

o9\^t<micmmW'^'^*i^*%^ox^^o ccx. im 
1 \mit^^i.^\miK^uxi^x-msi^i.cm\±em 

m^^OXi^^j\ Cini:mcuxmiR^Utc^\mm% 

^7i<:ifA<./cc^6o m2 5ittmmx^^j. \t 

30 i;im€'^><'i7:^imo>m^^vt^^OXi.^^i>K m'^o>^ 

■mmMt\mic^'U'7mn^mf^t0x^'^x^ c 
xh^'A. h^KAt. mcr^^tcimmi'i^cnbx^'^ 

^7::^W^^miXhXi^^h<0Xh^, 

[ 0 0 6 1 ] ur, -^M'^^^^c.i^K^ximE.tmu 
^*ifpj^ft^7 ic±.Q>mti<omK^im'^hc t xim 

[ 0 0 6 2] vt(<:. m2 6^^:S^l^T*#fe^<^ft!iCC*fe 

^c.mmix^nm%^i<D9mm^^E.otm^tf^ 
r^xi.^h. c<opm^Ma^\.^xi^m±m!imz ic±.<j> 

^f4^>*ffi]^aig[l7 iC%<0^{tL<J>WE.^t{ilm^ ctx 
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(10) 

17 

7 mmmi^cs&mt ^ c tv. m-v- x<j>r 
<ti^ho>xh6o 

^EEnUp^3i<:iE<^>^ii^*i(fil^ffiS[i7 t^cnomiiLO?^ 

ctx{mWi=t-\i>'^Wtrh<DXh%hK wJiikUfci? 
m^<omn ^cimt ^cl x\ ^ xor ^f -:^j- 

[ 0 0 6 5 ] Xi'c. in 2 9 {^rS-^c-r *#fe^?ps^<:te<7> 
7 E^Eflfw-r^c d^cttiJi^^ 1 iO-^tiifii 

< X ^ X{mn(On^-^ ^±ii<f6Ct i>^X^ ^ iyO> 



i|$g32':)00-8 3 38 9 

15 

[0 066] 

[^m<D^tM^] kB<j>mmii^t^<D:^§mi'C^^x 

mmM\tiLn\tL. n^itmm^xim^xh^xmLit 
o>m^^Rum±o^^kicx^xw^m.^(jr>\^^n^ 
%mth<Dx. mmmni'c±M{iL^^mn h t 

:f.-^t bx%\\mthm^ic%iiihWwcnmQ>7 ^p^^--^ 
bx \m^.^mm^mic mmm't<j> :t > k - e 

> ^mi>mi^ b^'<'<r mm<Dti tela bXim^'ti)^^ 

Mb. nMi^m<DT^'^:jx.--'^t}'k'^^n.xB6h<j>x 
x^^r^'^-y. X- ^^mj^^^x^^x * ^ hox 

I 0 0 6 7] ^fc. n^mZiEm,0>^mi'Cih^Xiit. ± 

1 im<D^mo>%mcm^x . ^Kenmu 
mm^rRo'^-cc'iSimi^cmm^m^mmb. ^m^c 
i^K^::i>^Q>wm^^^^fiib. nimmmmtwm'^t 
'm(c^m^nt^mcmmw^^kbx^~i>o^ 

'^^^^mu^^x^i^sX^ 6 i>o>x^^, 

[0 066] ^fc. !#.itJi3IS$SCr>^0^tc*>-^Ci^. ± 

iaig*js 1 Ritt'dS^m2^^^o>§m<D^M:i>cm^x. m 
mm^m^mmm'fo>mmim^bx^^<j>x. m^^ 

j: ^ icmit&^f^.i^'^^^^M ^n^ct x\ im^'t-ox^ 
Mh\m^n^h<j>x!h6, 
[ 0 0 6 9] ^fc. tmm4mt^<D^m('Cih'7Xkt. ± 

^.X'^^ho>xh^o 

[0 070] ^fc. timMZm,0^mi^c^^xitt. ± 
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(11) 

19 

[0 07 \] ^fc. Emmei^^<j>-^m^cih^xit^. ± 
^^i^oi^^jm^^.'i'om^mmfst ct: o ^^^^ 

[ 0 0 7 2] i^/c. H^mjiEno^m^cih^xict. ± 

<Dx. ^'ur7.^mtnn^%mt^^mmoxm^°ML 
[0 07 3] tic. %mmt^w>^m^ch^xkts ± 

^<DX\ 'imm^'^'<^rmmmmi^xm&f^M<oi> 

[ 0 0 7 4 ] ^ fc. Emm 9 ia$S(?>^B^oci ^> ^ ± 

ffigs^s&^i./. mm\tofcmM^^^u^Mnc bxn 
mm^^o>Em^c^^uxhh<DX'. tt^M^^oc-^ss 

0Vi-Mx<j>^mn%^tc^^-i'Cmn'km\}X^^h<7> 

[007 5] ^:rc. !t;*][ilOia$)iC-^^cc«boTti. , 
[ 0 0 7 6] ^ :rc. 1 1 IE$SO!:.^^tc^ ->^Ct*. 

otcm^^'ftmmm^^^in^m^mt^o>x'. m 
m(rj^\mfy^^m±r^ctii^xi^%ho>x^^, 
[0 07 7] tfc. ^mm 1 2Bm'^mt^c^^x\t. 
±i^l^^m I XvtH^m4^^u<o§m€''^iM:i^c7fii^x. 

[ 0 0 7 8]^ fc. tmm 1 3 Bmm^c^ ^x\t. 
i^^o)^m<on^icm^x. im^'r^- 

imtiimoimtj: ^\mm^x f^hr^^-^j. 



1*1^12 op 0-83389 
20 

[ 0 0 7 9] i^tc. tmm 1 ^m.(o^m^hr>x\t. 

i>(DX';h^o t fc2'^<j>wmmi-mimK^€mr^ c 
tx. -j^o^i^mm'^i^ciEmtiL^embximbtcm^ 

tc.ti 0 . c nic ^: 0 r ^ :r. X - i^igftfiii^ r^o 

t^CtU<. 7i?'f-'^X^-'>tUX(0^m^^tj^^ 

[ 0 0 8 0 ] ttc. imm ihiiwo^mc^h^xxt. 

X. ^^m<j>m.<D^mM(Dn9mi'c{m^.=tm 

t^<ox\ is.^i7mi^cm^thm^^^t^o>h^7t^'f- 

■^x^-'s^m^xthh(oxhho 

[ 0 0 8 1 ]^ ^c. tmm 1 6 ii'^<p^m^ch^x\t. 

wfi£T:'iSft^o:'!s:(fc^B*liit0r * ^7 * ^ 

[ 0 08 2] ttc. tmm 1 itim>^^^ch^x\t. 
tr. \m^.^^^'^mm}\^^m^ix\^xwm.h. mm 

<./C ^iSiIttei^^^±T 5 ii h<r>x . fif^ VmfiSr-Sfi . 
^^'c*!><^^*V'/7;^^^^wfi£^^C<L*Crjr*h U/c?:^^^ 

r. sWp<^>^'UrxSw=£ie^|giT-sciv<. 7^ 
'^:^^s.--^9thx(mwmf)^wmx%h^(rjxh 

[ 0 0 8 3 ] Jt^c. 1 %iimj^m^h'>x\t. 

X. Bilii.1>Wi0^l»>i?^^<:c^:*isi§^^n. cc>l»>i?a; 

^)^<z:'r\ xmmihxm&^h7^f ':>.:s.-^^€.^§, 

trj:<, 7i?^:^.:r.--'^tbX0>^&m^t}^-^m'i^ 
^i<DXih^, 
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(12) 

21 

[ 0 0 8 4 ] t fc. lif^ri 1 9 m^(0^m('Cfh^X\t. 

isj*. ^ r * X - ^^ftt'c ^ ^ ^oc:':Cr5b 
w.trhctri<^ ri?f :^.:f---'stbx(j>m&mf} 

^^mXf^hCti^CUh, 20 
[ 0 0 8 6 ] ^ A:, 2 1 ldM.<0^mi^ch ^X\t. 

^(D.''^^rxun^m.ntc^^m%%v^mix$}^Q> 
X. '}>t?u^^^xm^\yx. tmmrim^mrt>rih 
r^^-^j-^^^^^^X'^^hox^^ ^fc. ^'<'^T^ 
mmtmi^fc^m^%^/)m!^ux^:^c tx\ sisia,^. 

' ^Wmxi^ ^i>o>X!h^, 

[ 0 0 8 7 ] ^ fc. ^mm 2 2 Bis,<C'^m ic^^x 30 

-±Uii^m2 lt^^o>fm<Dnmcffi\^x^ »j>i^SKcc 
if>x ^hr^f:>.:f--'s^ is^T ^ c * ^ ^(or- 

[ 0 0 8 8]^ y-c. imm 2 3 lawSOC'^^lcc^ o^Cii; 
±iaig*:^ 1 l^m>n^<rMmciBkX. tirt*;^ tfeM 

OX^±tiO>i^^l.^m.l^<07i^'^:j,x.-'^tt^Cti>^ 
X^^hOXh^, 

±m^^mi ta^^m<D-^m<o^mi'cm^x. +^c^^ 
iir^j&i'xnm^^^o9\m^ic^sti><j>x. mcic 

0>7i?'f-=^J.-^X'hi^^m(0^'^/j^7-^ii<'t6Ct 50 



22 

i>K'^. ^tc. ^^c^mc^mM^^^m^r^ctx\ 
mm<DimM't(ci^:)-i,cmn^ imx * ^ toxs^^, 
[0 090] ^fc. ^mm2bim(o-^m^cih^x\t. 

2 4 t^t^<j>m^<D'^imcjfi\ ^ x . ^i^ii^gptcid 
^bfcMm^^$^^{>fciKicmibuxi<^hox: utci^c 

07 3. X- ^xhi^i&m<j>§^^/j^7zi^ <r6ct 
ifix^. nmmmmhmcmcir^'^im'hctx^^')^ 

[ 0 0 9 1 ] s fc. tmm 2 6 i^&o^m cc ^ ^ r , 
±iaig*:f 1 ta^0^mo^^(.c^\i^ x . 43'C#^<:^ifi] 

X. m--^ -i x(or >7 * ^. X- r'4> ttiti^^oC'-^ffiS 

6i>(DX^^^ 

1 0 0 9 2 ] i£ ^c. tmm 2 7 lasxc'^^tc^) ^xii. 
sti^^i'S^ ct ^i<:g3S<..fc«;-T% m-v- X(^r ^ x 

* :r. X- ^ j|(ttt7 3t 4 ^ Or.X'rtb 
[IlSi^fiSm^lilH^] 

[01] { a ) kr^^m<Dmmmx^ o . ( d > i^f^^s 

[i^ 2 ] { a > { c ) km±iO>^'< -^rxmmmm 
mmx^^, 

mmmx^6, 

[ H 5 ] -*l£B^<5:'fite<^*5£?fM^^ U . { a ) i^ftSHSiE 

fflffiaiiT'^sbo . { !) ) ktm^^m&immxh^, 
[US] -*lfe0^C'mcci&oc:.|^M^ss^^c,, ( a > tiffi 

id) lmmmo>Mmmmo>mir.m^^^rmmx 

i^MXihh^ 

[117 ] -<!c#fe?^ci:'KtcfikcC'*fe^^i»oC'li![issiE®te 
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m 10] { a > \t-^^m<ow^c.m>w^^^^m^m% 



(13) $11^1 2 i) 0 0-83389 

24 

[02 5 ] '^^mo>WMm^im^i^^iho. ( a ) tt 

[026] -*-^0Ji(?>MtCfi5i()C;*teitJ5J^nf^<.., < a ) it 



a^ESKffl0T'^ 0\ ( b ) ltS£i^¥®g^ffi0^C^ 

[013] ~^^^mWMmmMim^cn-^h^ < a > l* 
SS^Effl6^®0r'<5b 0 . < b ) ltSfeig^^®g^M0^C-5b 

®0^C.5b^o 

[015] *^a^a)»cft[io:'S*fe^$.l^comii^^^^ 2g 

[016] i^^^mw^^\'^<o%m^m<omm^^x'h {^^<J>lm) 
[017 ] -i^^m<DWMm%mm<DmiiLmmm 

[019] -<!c^l^<DMtcft!j(5:-;^fe^?S(^;'«sis§iEaK^ 
[02 0 1^ ( a ) .ir<^lfeB:^©lccf&o:'*MJJS^^TiE 
^-S, - - 10 gjfi;S;H- 

[02 1 ] -^^m<j>WM'^(omMt^^<o)WMm^hh. 1 1 u >i?su 

[02 2 ] (a > tiis^^B^cr-Mtcl&oC'^M^tS^^^^ 1 2 ^IS^Sli 



[027] '^mmwM^(o^Mm^^ihu, < a ) it 
asK^®Kffl0^c^ 0 . < b } uw^iEmmuxh 

[028] -<!c^0^<?>Mtc:ft5sC'SM^fiJ^^<./, ( a ) ii 
a£SS¥ffl6frffi0^C-3b*^ ( b ) tiaSISEffl6frS0^C-5b 

[029] -^^m<DWM'k<D'^m^^A^9hh. < a ) Ei 



1 ftsi^^ 

2 

3 mmmiM 
4 

6 ^52^ 

7 iii^^SSli 

8 WfiSW 
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